Abstract Gender color-coding of children's toys may make certain toys more appealing or less appealing to a given gender. We observed toddlers playing with two gender-typical toys (a train, a doll), once in gender-typical colors and once in genderatypical colors. Assessments occurred twice, at 20-40 months of age and at 26-47 months of age. A Sex 9 Time 9 Toy 9 Color ANOVA showed expected interactions between Sex and Toy and Sex and Color. Boys played more with the train than girls did and girls played more with the doll and with pink toys than boys did. The Sex 9 Toy 9 Color interaction was not significant, but, at both time points, boys and girls combined played more with the gender-atypical toy when its color was typical for their sex than whenitwasnot.This effect appeared tobe causedlargely byboys' preference for, or avoidance of, the doll and by the use of pink. Also, at both time points, gender differences in toy preferences were larger in the gender-typical than in the gender-atypical color condition. At Time 2, these gender differences were present only in the gender-typical color condition. Overall, the results suggest that, once acquired, gender-typical color preferences begin to influence toy preferences, especially those for gender-atypical toys and particularly in boys. They thus could enlarge differences betweenboys'andgirls'toypreferences.Because boys'and girls' toys elicit different activities, removing the gender color-coding of toys could encourage more equal learning opportunities.
implications because children spend much of their time learning through toy play and different toys offer different learning opportunities.
For instance, play with boy-typical toys elicits spatial activities and may therefore enhance spatial skills. In contrast, play with girl-typical toys elicits social play and may therefore enhance verbal and social skills. Large and consistent gender differences between boys' and girls' toy preferences have thus been hypothesized to contribute to gender differences in later spatial cognitive and social development outcomes (Block, 1983; Caldera, Huston, & O'Brien, 1989; Sprafkin, Serbin, Denier, & Connor, 1983) . Because playing with boy-typical toys is thought to enhance spatial skills important for success in science and mathematics, some researchers and parents advocate encouraging girls to play with boy-typical toys in attempts to narrow gender gaps (e.g., Eliot, 2009; Fine, 2010; Serbin, Connor, & Iler, 1979) . Although not discussed as extensively, encouraging boys to play with girl-typical toys could enhance their social and verbal skills. Thus,thegendercolor-codingoftoyshasbeen thoughttomagnify gender differences in cognitive and social developmental outcomes (e.g., Orenstein, 2011; Paul, 2011) . As yet, however, there is no empirical evidence that gender color-coding of gendertypical toys alters boys' or girls' interest in them or enlarges the differences between boys' and girls' toy interests.
One prior study attempted to examine this question by studying 12-to 24-month-olds (Jadva et al., 2010) . Jadva et al. assessed looking time at pictures of a car versus a doll, in gender-typical colors and in gender-atypical colors. Boys were found to look at the car more than girls did and girls were found to look at the doll more than boys did, regardless of whether the toy was pink or blue. This finding could be interpreted to show that the use of gender color-coding does not affect children's gender-typical toy preferences. However, the infants in Jadva et al. did not show gender differences in preferences for pink or blue, perhaps because they were too young. This interpretation is consistent with later evidence suggesting no significant gender differences in color preferences for children younger than 2 years of age (LoBue & DeLoache, 2011) . The children in the study by Jadva et al. might therefore have been too young to show any effect of gender-typical colors.
The current study examined whether gender-typical colors influence gender-typical toy preferences in toddlers, at an age when gender differences in both toy preferences and color preferences are present. Preferences were assessed by observing play with real toys instead of looking time at pictures. Participants were studied on two occasions, separated by 6-8 months, to see if the magnitude of any effect of gendertypical colors on gender-typical play increased with age. The main hypotheses under investigation were (1) preferences for toys would be increased by the use of a color consistent with the child's sex and reduced by the use of a color inconsistent with the child's sex and (2) the use of gendered colors would increase the size of differences in toy preferences between boys and girls.
Method

Participants
A total of 56 boys and 70 girls, aged 20-40 months, from a university town in the United Kingdom took part at time point 1 (T1). Mean ages in monthswere: boys, 28.52(SD = 5.79); girls, 29.22 (SD = 5.51). Of these children, 40 boys and 59 girls were followed up after 6-8 months (T2), when they were aged 26-47 months. Mean ages in months were: boys, 35.40 (SD = 5.42); girls, 36.10 (SD = 5.78). Each child took part with one parent (M age in years = 35.89, SD = 5.75). Approximately 80 % of the parents had completed tertiary education.
1 The boys did not differ from the girls in age, birth order, parental education or parental age.
Procedure
Toy Preferences
Stimuli included a toy vehicle and a doll because vehicles and dolls are strongly gender-typed toys (Zosuls et al., 2009 ). Specifically, a train served as the boy-typical toy and a soft doll served as the girl-typical toy. The toys were provided in two color conditions: gender-typical colors (i.e., pink doll, blue train) and gender-atypical colors (i.e., blue doll, pink train). In both conditions, children played with the toys on the floor for 4 min. The order of the two color conditions was counterbalanced and the left-right position of the toys was randomized for each presentation. Participants were instructed to play as they normally would. For T1 and T2, 7 tests and 14 tests were conducted at the participants' homes, respectively. All other tests were conducted in the laboratory, where the researcher watched recordings from two video recorders fixed on the playroom ceiling from an adjacent room that was also equipped with a one-way mirror. When testing was conducted at home, the researcher stayed in the same room with the participants and videotaped the play using a portable video recorder, but participants were told not to interact with the researcher when playing with the toys. If the child approached the researcher, the researcher told him/her to return to play. Play with the toys was similar when observed at home and in the laboratory and was similar whether data from home visits were included, so data collected in the laboratory and from home visits were combined.
2
As in previous observational studies on gender-typical toy play (e.g., Berenbaum & Hines, 1992; Pasterski et al., 2005) , play during the first 3 min of each condition was coded as ''play with the train,''''play with the doll,'' or ''no play.''The remaining minute was coded if parts of the first 3 min were unscorable (e.g., the child went out of sight). Play was coded if the child was engaged meaningfully or was in deliberate contact with a toy. Touching a toy to put it away was not counted as play nor was accidental physical contact. Physical contact did not always have to be constant for play to be coded, because some forms of play involved intermittent physical contact. When a child played with two toys simultaneously, play with each toy was coded separately. For coding purposes, each condition was divided into 36, 5-s intervals. To adjust for individual differences in total play time, the score for each toy was the number of intervals playing with that toy divided by the total number of intervals playing with either toy. A second rater coded 40 play sessions. Inter-rater reliabilities were: blue train (r = .95), pink doll (r = .96), blue doll (r = .95), and pink train (r = .72).
Parental Responses
Children were observed playing with a parent because it is difficult to separate young children from their parents. To examine the possibility that parental responses confounded children's play, parental positive, negative, and neutral responses to play with each toy were recorded using codes adapted from previous studies (e.g., Fagot, 1983; Pasterski et al., 2005 ) (see Table 1 ). To adjust for individual differences in the total amounts of play and responses to each toy, each response was converted to a proportion (i.e., number of a type of response to a certain toy/total number of responses to that toy). A second rater coded 40 play sessions. Inter-rater reliabilities for the blue train were: positive (r = .86), negative (r = .79), and neutral (r = .92). Inter-rater reliabilities for the pink doll were: positive (r = .71), negative (r = .98), and neutral (r = .84). Inter-rater reliabilities for the blue doll were: positive (r = .71), negative (r = .85), and neutral (r = .70). Inter-rater reliabilities for the pink train were: positive (r = .73), negative (r = .84), and neutral (r = .72).
Data Analysis
Wefirstused aSex (boy/girl) 9 Time(T1/T2) 9 Toy (train/doll) 9 Color (pink/blue) repeated measures ANOVA to evaluate for gender differences in toy and color preferences and to evaluate the main hypothesis that there would be Sex 9 Toy 9 Color interactions. The ANOVA was supplemented with planned paired-sample t tests to examine how preferences for each type of toy differed between color conditions, first within each sex and then in boys and girls combined. We also tested whether gender differences were similar across color conditions using planned independent sample t tests. These additional analyses allowed us to test our main hypothesis, that gender-typed colors would influence toy choices more directly. In total, 27 children did not take part at T2. At T1, three boys and two girls did not complete both conditions; at T2, these numbers were three boys and one girl. Values were missing completely at random and unrelated to the child's age, sex or test location (Little's MCAR: v 2 = 58.04, df = 57). Missing values were imputed with maximum likelihood using Expectation Maximization (2,500 iterations, convergence criterion = .0001).
Results
Sex 9 Time 9 Toy 9 Color ANOVA Table 2 shows the F-statistics for all main effects, two-way interactions, three-way interactions, and the four-way interaction. Table 3 shows estimated statistics for the pair-wise contrasts of the significant main effects and simple main effects that followed up on the interactions. There were significant maineffects of Sex (girls[boys),p = .044, Time (T2[T1), p\.001, and Toy (train[doll), p\.001, and significant twoway interactions between Sex and Toy, p\.001, Sex and Color, p = .023, Time and Toy, p = .002, and Toy and Color, p = .011. There also was a significant Sex 9 Time 9 Toy interaction, p = .049.
The simple main effects for the two-way interactions showed that boys preferred the train more than girls did and For the rest, simple main effects are presented if an effect is significant at some levels and not significant at others, or when an effect is in opposite directions at different levels girls preferred the doll more than boys did. Although both boys and girls preferred the train over the doll, this difference was larger in the boys. Girls also preferred pink toys more than boys did although boys and girls did not differ in their preference for blue toys. In addition, boys preferred blue toys to pink toys, but girls preferred pink toys and blue toys equally. Preference for the train remained the same over time, but preference for the doll increased from T1 to T2. For the train, color had no effect; for the doll, it was more preferred when it was blue than when it was pink. Finally, simple main effects analysis suggested that the three-way (Sex 9 Time 9 Toy) interaction occurred because boys' preference for the train decreased and their preference for the doll increased over time while girls' toy preferences did not change over time; the two-way (Sex 9 Toy) interaction was significant at both time points, reflecting the typical gender differences in preferences for these toys, with boys showing greater interest in the train than girls and girls showing greater interest in the doll than boys, all ps\.05. The hypothesized three-way (Sex 9 Toy 9 Color) interaction was not significant, nor was the four-way (Sex 9 Time 9 Toy 9 Color) interaction.
Differences in Preferences for Each Type of Toy between Conditions
Within Sex
We supplemented the ANOVA with planned paired-sample t tests to test our main hypothesis that gender color-coding would affect toy preferences. At T2, boys preferred the doll significantly less when it was pink than when it was blue, t(55) = 2.40, p = .010. Other comparisons were generally in the predicted direction, but did not differ significantly between the two conditions. An exception to this general pattern was girls' T1 preference for the doll, where the mean for the blue doll was nonsignificantly higher than the mean for the pink doll. Figure 1 shows the differences in preferences between color conditions within each sex.
Boys and Girls Combined
The pattern of means in the within-sex analysis suggested that more effects of color might be statistically significant if the sample size were larger. Therefore, we combined boys and girls to examine the effect of gender-typed colors on play with gender-typical and gender-atypical toys.
3 For this analysis, we created four preference variables based on the gender typicality of the toy and its color in relation to the child's sex: typical toy and typical color (T-T, i.e., boys' preference for the blue train and girls' preference for the pink doll), typical toy and atypical color (T-A, i.e., boys' preference for the pink train and girls' preference for the blue doll), atypical toy and typical color (A-T, i.e., boys' preference for the blue doll and girls' preference for the pink train), and atypical toy and atypical color (A-A, i.e., boys' preference for the pink doll and girls' preference for the blue train). The hypothesis was that for both the gender-typical and the gender-atypical toy, a color typical for the child's sex would increase preference. Figure 2 shows the differences in preferences between color conditions in boys and girls combined. Preference for the gender-atypical toy was greater when it had a color typical for the child's sex than when it did not. This was true for T1, t(125) = 1.84, p = .034, d = .16, as well as T2, t(125) = 2.75, p = .004, d = .25.
4 For gender-typical toys, however, changing the color did not have a significant effect on children's preferences.
Gender Differences in Different Conditions
We also explored whether gender color-coding would increase gender differences in toy preferences using planned independent sample t tests. Table 4 shows the descriptive statistics for toy preferences in the two color conditions at each time point and the effect sizes for the gender differences. At T1, there were significant gender differences in preferences for the blue train, Fig. 1 Differences in preferences between color conditions (preference for one toy minus preference for another) within each sex t(108) = 5.13, p\.001, the pink doll, t(124) = 5.03, p\.001, the pinktrain,t(124) = 3.91,p\.001,unequalvariances,and theblue doll, t(124) = 3.97, p\.001. At T2, there were significant gender differences only in preferences for the blue train, t(110) = 3.91, p\.001, and the pink doll, t(122) = 3.15, p = .001, unequal variances.In terms of effectsizes,by Cohen's(1988) standard,the expected gender differences in preferences for the train and the doll were large at T1 (d = .81 and -.86 in order) when the toys were in gender-typical colors, but only moderate to large, (d = .57, and -.74 in the same order) when they were in genderatypical colors. Similarly, at T2, effect sizes for the gender differences for the same toys in the same order were moderate to large when the toys were in gender-typical colors (d = .68 and -.55), but small when they were in gender-atypical colors (d = .26 and -.21).
Parental Responses
Analyses of parental responses (see Table 5 ) suggested that parents did not confound their child's play. First, none of the parental responses differed significantly depending on the child's sex, all ps[.05, suggesting that parents did not encourage girls to play with dolls more than they did boys nor did they encourage boys to play with trains more than they did girls. Parental responses also did not correlate with child behavior in a way that would suggest that parental encouragement and discouragement shaped gender-typed playout of 32 correlations (between boys' and girls' preference for each of the four toys and positive and negative parental responses at T1 and T2), there was only one negative correlation between negative parental responses and child preference (for the blue train in girls at T1) and only one positive correlation between positive parental responses and child preference (for the pink doll in girls at T2). This lack of parental influence on children's play may be due to the short duration of the play and because the parents gave largely positive or neutral responses and very few negative responses, as in other studies (e.g., Fagot, 1978) .
Discussion
This study provided some evidence that gender color-coding influences young children's gender-typical toy play. Although a four-way ANOVA did not show a significant Sex 9 Toy 9 Color interaction as had been predicted (or a Sex 9 Time 9 Toy 9 Color interaction), specific findings from planned comparisons suggested an effect of color. First, at both of two time points, when data for boys and girls were combined, genderatypical toys in colors typical for the child's sex were preferred to gender-atypical toys in colors atypical for the child's sex. Second, at T2, boys' and girls' toy preferences differed significantly only when toys were in gender-typical colors and not when they were in gender-atypical colors. Third, effect sizes for gender differences in toy preferences were larger when the toys were in gender-typical colors than when they were in genderatypical colors. Our discussion of these findings will focus first on how the findings for gender differences in toy and color preferences resemble those seen in previous studies. We will then expand the discussion of our findings regarding the effects of gender-typical colors on children's preferences for different types of toys. Finally, we will discuss the theoretical and practical implications of our findings, as well as their limitations.
Gender-Typical Toy and Color Preferences
We found gender differences in toy preferences similar to those reported in prior studies. The ANOVA revealed the expected significant Sex 9 Toy interaction reflecting boys' greater preference than girls for the train and girls' greater preference than boys for the doll. In addition to looking at these between-sex preferences, researchers have sometimes looked at within-sex preferences for gender-typical toys and we did so too. Here, we found that both boys and girls preferred the train to the doll. Other researchers have also often found inconsistent within-sex preferences, as opposed to between-sex preferences, for gender-typical toys, probably because toys' attractiveness, independent of their gendered characteristics, can influence within-sex preferences (Hines & Alexander, 2008) . For instance, both Jadva et al. (2010) and Serbin et al. (2001) found that 12-month-old boys preferred female to male toys. For slightly older infants, Serbin et al. (2001) found that 23-month-old girls preferred male to female toys while Jadva et al. (2010) found that 24-month-old girls showed equal preferences for a male toy and a female toy. Similarly, for older children, Berenbaum and Hines (1992) found that 3-to 8-year-old girls liked male and female toys equally and Idle, Wood, and Desmarais (1993) found that 3-to 5-year-old girls preferred male to female toys. Boys and girls also differed in their preferences for toys of different colors, as indicated by a Sex 9 Color interaction. This interaction occurred because girls showed a greater preference than boys for the pink toys. There was no significant difference between boys and girls in their preference for the blue toys. Older children have typically been found to show gender differences in preferences for both pink and blue (Chiu et al., 2006; Picariello et al., 1990) . Our finding was consistent with previous research suggesting that pink is more gender-typed than blue (Cunningham & MaCrae, 2011; Leinbach, Hort, & Fagot, 1997) . Because the preference for the blue toys showed no significant gender difference, the effects of color on toy preferences that we observed were likely the result of the toys being pink or not pink.
Effect of Color on Toy Preferences
We found that, for boys and girls combined, color reversal affected preference for the gender-atypical toy at both time points. This effect appeared to largely reflect the effect of color on boys' preference for/avoidance of the doll; at T2, boys avoided the doll significantly more if it was pink than if it was blue. Color reversal also reduced the between-gender differences in toy preferences at both time points and the gender differences were nonsignificant in the atypical color condition at T2. These findings contrast with the non-significant Sex 9 Toy 9 Color and Sex 9 Time 9 Toy 9 Color interactions in the ANOVA. However, it is generally more difficult to detect higher-level than lower-level interaction effects in an ANOVA. The planned paired t tests that tested change in preference for each toy and the independent t tests that tested the gender differences in individual color conditions examined the color effect more directly, so we will discuss these findings.
First, color affected preference for a gender-atypical toy but not preference for a gender-typical toy. Perhaps preferences for gender-typical toys are more due to inborn preferences for certain affordances such as opportunity for movement and not so much to peripheral cues such as gender labeling by color. The finding thatnon-human primateswho have neverbeen exposedto human toys or gender color-coding also show gender differences in preferences for gender-typical toys but no consistent avoidance of gender-atypical toys (Alexander & Hines, 2002; Hassett, Siebert, & Wallen, 2008 ) is compatible with this explanation. Perhaps young children have no strong avoidance of genderatypical toys per se and their avoidance of gender-atypical toys is influenced by cues such as color. Future studies can test this possibility.
Boys were more affected by color than were girls. Perhaps this is because boys receive stronger social pressure than girls in general in regard to gender-typical behavior (Feinman, 1981; Lytton & Romney, 1991; Maccoby & Jacklin, 1974) . Also, girl-typical toys are more likely to be blue than boytypical toys are to be pink (Cunningham & MaCrae, 2011) . These factors may have led to our findings that boys showed more gender-typical preferences than girls for both toys and colors. For example, boys preferred the blue toys over the pink toys while girls preferred these toys similarly. A color switch between pink and blue might thus have a stronger effect on boys' than on girls' toy preferences.
We also tested whether color reversal reduced the between-sex differences in toy preferences. The gender differences in the gender-atypical color condition were smaller than those in the gender-typical color condition (moderate to large vs. large at T1, and small vs. moderate to large at T2). At T2, the gender differences in preferences for both toys became non-significant when the colors were gender atypical.
These effects of color also help explain some unexpected ANOVA interactions. First, a Sex 9 Time 9 Toy interaction showed that boys' toy preferences became less gender-typed, while girls' toy preferences were stable, over time. This finding contrasts with the expectation that children's gendertypical toy preferences would grow over time, although, as mentioned, past findings on age-related changes in toy preferences were not always consistent. In this study, boys' toy preferences could become less gender-typical if they were affected by color and the effect of color increased with age. In line with this explanation, the effect of color on the genderatypical toy was larger at T2 than at T1 and more evident in boys. Second, a Toy 9 Color interaction showed that children preferred the blue doll to the pink doll. This finding could be driven by the finding that boys' preference for the doll increased when it was blue.
Theoretical Implications
Two mechanisms that could contribute to the effects of color on children's toy preferences are gender labeling and affective associations between toys and colors. In regard to gender labeling, children show greater interest in objects that have been labeled verbally for children of their sex than in objects that have been labeled verbally for the other sex (Masters et al., 1979; Ruble et al., 2007) . The frequent coloring of toys in gender-typical colors could allow the colors to function as visual gender labels that signal to children which toy is appropriate for them. Children begin to understand gender labels at around 2 years of age (Ruble et al., 2007) , consistent with our finding that gender color-coding affected toy preferences of children aged 20-47 months. Jadva et al. (2010) did not find an effect of color perhaps because children in Jadva et al. were younger than 2 years of age and so may not yet respond to gender labels. In regard to affective associations, color preferences in adults can be explained largely by their liking of entities associated with the colors (Palmer & Schloss, 2010) . For instance, students, especially those who like their university, prefer colors associated with their university to those associated with other universities (Schloss, Poggesi, & Palmer, 2011) . If similar processes occur in children, boys and girls may also acquire preferences for gender-typical colors by playing with toys in these colors.
An effect of color on gender-typical toy play does not mean that gender-typical toy play requires gender color-coding. As mentioned, gender-typical toy preferences appear to be initiated by preferences for certain toy affordances (Alexander & Hines, 2002; Hassett et al., 2008) . Moreover, gender differences in toy preferences emerge before those in color preferences (Jadva et al., 2010) . Therefore, in contrast to claims that gender-typical color preferences are inborn (Hurlbert & Ling, 2007) and underlie gender-typical toy preferences (Alexander, 2003) , they probably arise in part from playing with gendertypical toys. As children grow older, preferences for gendertypical colors may also further increase preferences for gendertypical toys.
Limitations
Greater power may be needed to better test the effect of gender-typical colors on children's gender-typical toy preferences. For instance, the results of a four-way ANOVA did not support the main hypothesis of interest by showing a significant Sex 9 Toy 9 Color interaction. Additional analyses did, however, provide some support for an effect of color on children's toy preferences, perhaps because more power is required to detect high level ANOVA interactions as the ANOVA interaction controls for all main effects, lower-level interactions, and the grand mean (Rosnow & Rosenthal, 1988) . Given our interest in planned contrasts of means as opposed to unplanned contrasts and residuals, the planned supplementary analysis may be more appropriate for the evaluation of the color effect (Rosnow & Rosenthal, 1988 , 1989 .
Also, the observed effect of gender-typical colors was not large and it was smaller than the effect of sex on color and toy preferences. For instance, effect sizes for the effect of color on gender-atypical toy preferences were d = .16 and .25 at T1 and T2, respectively, suggesting that color has a small influence on toy preferences at the ages studied. The boys and girls in this study may have been too young to show stronger effects of color because they were only beginning to differ in their color preferences and to prefer gender-typical colors over other colors (Jadva et al., 2010; LoBue & DeLoache, 2011) . Color preferences become more gender-typical across early childhood until at least age 4 or 5 years (LoBue & DeLoache, 2011) . At the same time, children's cognitive understanding of gender continues to develop. By about age 2 years, most children have gender identity, meaning that they know that they are girls or boys. By about age 4-5 years, they have gender stability, meaning that they know this will remain the same over time. Finally, by about age 7 years, they have gender consistency, meaning that they understand that gender remains stable across situations (Ruble et al., 2007) . In addition, findings on children's preferences for gender-typical clothing in general (which includes gender-typical colored clothing) suggest that gender-typical preferences become more rigid as children come to understand their gender identity and its stability, although they then relax following the acquisition of understanding of gender consistency (Halim et al., 2014) . Most of our children were between 2 and 3 years of age and thus would not understand that their gender was stable (Ruble et al., 2007) . Effects of color might be stronger when children enter the gender stability phase and their gender-typical color preferences strengthen. Therefore, it would be of interest to test older samples of children and to examine how their understanding of gender identity, stability, and consistency relates to the impact of gender-typical colors on their toy preferences.
We used two specific toys whose colors were manipulated experimentally and observed children's toy play with a parent present. Future studies could test the generalizability of our findings by using different toys or procedures. In addition, hypothesis testing can only reject or fail to reject the null hypothesis; it cannot accept the null hypothesis. Thus, the non-significant gender differences in toy preferences in the T2 atypical color condition should not be over-interpreted as an indication that color reversal can eliminate gender differences in toy preferences. For example, larger samples may find reduced yet significant gender differences in preferences for gender-typed toys in gender-typical colors.
Bonferroni adjustments of probabilities are sometimes used in studies involving multiple comparisons to avoid increasing Type I error rates. We did not use an adjustment of this type for two primary reasons. First, such adjustments are not suitable for planned comparisons (Rice, 1989) and most of the comparisons we made were planned. Second, the use of such adjustments to reduce Type I error can produce other problems (Cabin & Mitchell, 2000; Kusuoka & Hoffman, 2002; Miller, 1981; Perneger, 1998; Rice, 1989) . For instance, the decision on whether to apply the adjustments and the number of tests to be adjusted are highly arbitrary, the research question addressed by these adjustments (that all null hypotheses are true simultaneously) is often not of interest to researchers, a given comparison can be interpreted differently depending on how many other tests are performed, and Type II error rates increase as a result of reducing Type I error rates and both types of errors are important.
Although we did not use Bonferroni adjustments, if used, the finding that color affected preference for the gender-atypical toy would remain significant at T2 even when considering all four comparisons at T1 and T2, the finding that boys' preference for the doll was affected by color at T2 would remain even when considering all four comparisons in boys, and the conclusionthat color reversal eliminated the gender differences in toy preferences at T2 would remain even when considering all eight comparisons at T1 and T2. Therefore, our results are unlikely to be the product of Type I error.
Conclusion
This study provided initial evidence that gender color-coding influences the toy preferences of young children. Although young children's preferences for gender-typical toys were unaffected by color, they were more likely to play with gender-atypical toys that had a color typical for their sex than ones that did not. The effects we saw were small, but we tested children at an age when gender-typical color preferences are still growing (Halim et al., 2014; LoBue & DeLoache, 2011) ; effects in older children might well be larger. Because play with different toys provides different learning opportunities, gender color-coding may magnify gender differences in cognitive and social abilities and removing gender colorcoding could encourage more gender-similar play patterns and abilities. Our findings encourage further studies of the impact of using gender-typical colors on children's toy preferences. In particular, it would be useful to study the impact of gender color-coding on older children who have stronger gender-typical color preferences and to examine relationships of this impact to the acquisition of progressive stages of gender identity understanding.
